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(57)Abstract 

PROBLEM TO BE SOLVED: To inspect electric characteristics by 
enabling probing to many narrow- chip pins adaptive to increased 
d nsity of a semiconductor element without damaging the 
s miconductor element, and making it possible to transmit a high- 
speed electric signal. 

SOLUTION: A contact pressure applying means 42 applies contact 
pressure to a pressure member 43, fitted with a multi-layered film 
44 which has contact terminals 47 arranged side by side in a 
probing-side area part 44a and also has a ground layer 49 opposite 
lead-out wires 49 connected electrically to the respective contact 
t rminals 47 across an insulating layer 66, so that a slack of the 
area part 44a is eliminated. Further, a probing device constituted by 
engaging compliance mechanisms (43c, 41a, and 41) with the 
pressure member 43 is used to bring a group of the contact 
t rminals 47 connected to a tester through the lead-out wires 48 
and a group of electrodes arrayed on the semiconductor element 
into contact with each other under contact pressure within a range 
of 3 to 50 mN per pin. 
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^>^**fcK»**"J-**»7-f;UA±K:»li»K:» 
SfroT 1 t>^fe ») 3~ 5 0 mNflSH^CDg^ET-g! 

oT«2I»tgi*tli*ix*1«R<0§l*ttibfflB»i:tta 

9 > FJgfc ZmtZ^IS 7 -i )\<k. *Ba!3«8SSc?3fc*£ 
& < f «fc 5 C bTSl 5 ttttfeifP;* *SW£*rbTg8iSlffi 

Mzntzwrnomt*, mMmicum^^fr^x 1 

t>ife5 3~5 0 mN«5Hl*I©Sg4ffT-g3l4$-a-T» 

o Tiiiaa5{c§i # m $ tiz&mm i § a b 
m 7 * {c* w- s if >^<n ^m$v>m&z huih 

^S<Jt{4B-&t>-a-*fTot lt>Sfe5 3~5 0 mNI 

jwf34Mg{«^©ft^#ttC^Tl^ bT4^<fcSfi 
[»**4] BtSfcK 1 £fctt2 *&tt 3f3«©4^#fg 



. &ttm^xmm?<Dm£wi&<Dmt*mmfcimt< 
hxmfm^&wt+zzt*mit?h*m-m?<Dm 
05 mxmo 

lffi$m 6 ] St sRSi 1 £ fefcfc 2 * fctt 3 * fcfcfc 4 13®© 

*mfom?<Dm&t3WiKL#^x, 7u-v>rmwiz& 

15 ffl*h$£{ftBl^toit-£froT lt>^fc?) 3~5 0 
[W5ftK8] ife*|lf**6*fcSE(iWIH?*7'P--K>^« 

^xmm&fcm%mztiz>mwL<D3\%mi,mm£.£mt8. 

30 &rD-K>**«*flJWE» IWBgi*ffibffll»*^ 
<2B^t>-a-*ff-3T lb:>^&?) 3~5 OmNISHl*)© 

m&mxm&z-&xn.imizmiu ^©gg^^tvfe^ 
35 tmmwm£<Dmxm%m^<D&&*ft^xmm& 
mvm* (omMsmwc ^ ^ xm& b, c ogrnz «t u 

8i^xim&&?*w&?zz£*mz£?z¥mmit 
gEftt bt mmm^m^ff o rztb<D^m^^<Dy 

45 »©3l&ffibffli«t»im©5ISaibfflB»C«lflrt- 

©g{ifciiuf3m^*Htr<k5K@^£ft;k#fc> huIB 
#J1 7 ;i/ a jc * ft 5 iiui3Stti£a5©3fca*£ ^ < ^- «t o iz 

50 »«W»*5R D m$-&SgP^*W LTHijfB^SBlftJtS 
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P©5feigffl^«3i©pcDBti»oT WrtB L$ «fc 3 
> r5 -f 7" >*$M8 i: fcfit* TEtfiXS 7-d - if > ^ 
tt3ft&«»WHP«D»i: *»A±fc»«*ftfc**WttR 
ot 1 tf>^fe tl 3 ~ 5 0 mN®BF*3CDg$4BET?gEfl4£ 

[0 0 0 1] 

^±C1E?IJ$ ftfc#«®fc^b&g&&S»?&iI bT« 
J?Us^£<£i£ bT*^3R^©e^$m©tfe£&il«6 

[0002] 

imfD&ffil &xJ\l/"WK4Btf* VLSI <H©iNg 

—7~1i— F i: bTB\ 1 9 8 8 ^©International Te 
st Conference (-f V^'—^-i' 3 r7h n>7 
rlxV*) *>?V> ru-r 

h* ri'/'n^: MEMBRANE PROBE CARD TECHNOLOGY 
(060 1H*»£ 6 0 7Hfcf3tt£ftfc&fi5 (C£*#05 
1) jW06ftTV*s. c©^&m£f2«2ftfc3lf* 

JR* <o«8IK:*J*fcf 5<4«Ciatt 

U e^©«g£fToT&g^£#i£T*fc3o 
CDrn-^Bt bTtt, ^¥2- 1 6 3 6 6 

n m*&M2 ) % ®m*5 - 2 4 3 3 4 4?&« 

*ftffi3) , «PWF8 - 8 3 8 2 4 #£#3 (fl^Effi 
4) , #M¥8-2 2 0 1 3 8^&fg «£*&ffi5) , 
»WF7 - 2 8 3 2 8 O^S (fifcfc&ffi 6 ) fcSSWC 

[0 0 0 3] tite3|!£aWl*5J:V2*«fcV3*«tV4*J: 

y w * k«DiBicDiaw«i«:jwjas^!i**ja# b»s @$> 



^2*<tV343<tV4*«tV5{c:tt, TSPeii©i:^ 
> 7V > k ©MtcSIiiTI ^mfLX ^ S c i: VtiXte tlX 

^fce&fc&ffisfcfct, $?>t:^jas&g4^bfe 

05 tZZ-bizZ-oX, ^-<< ?a7>hVv7 : 7'(>m]&£ls 

[0004] £fct&fe&ffi6 £fciU ifc£IH£©3J*j-£il75 
tt v * > if bTff e>ns$fc tzMftcDtm^ 
io 5l§HJbiHi^*jgj5S;bfei^7^;uA±CK§ltai 
blB^kg^b-Cffl^U z<D$myjJ\<&*, ti&BM, 

15 [000 5] 

[«Bj*sg?yib^di:^-sisM] ±mm&m icsba 

20 ?^fc«J^#3ts(.{c?tbT^?)o^i,Ci: 

i:C«t?), «8i«-^©^X^b, !B«IHffl^3-h43 
BmN fei±©<gf«SMtfe^ ?) o<tTSM^fit{S1" 

©P%ffiE«at^t»±©«giP©ffllc(6!t-3 tWlll b-T 
30 S«StgttMV^TV^S^ «tfta©^{i^av>TgM^ra 

43ftSSfiS*«kV-t©iST©ie!»IR-?^13SK:a«*-^ 
35 ^.•5.*5 ; e^^3!) s ^b5i:^^^»S^*bTV^fco 

[0006] 6 nmm<D*-~(: 

©M»;^^ e»SMSS^ J^SIt *qSiR-r 2. ^ h & 

40 SlttN ^9^3R^©tttto6M*^^«*#^.SJB 
ixifi&^tzo feLtl&IEbfc«tdtCs ff*WDfl63RficWC* 

^^^^©^n-tf^fc, ^tt^mti^a 
[0007] *^w©ia<]{i, ±§Biis^)??yii-^ < , 

50 «tt^.fs-f-©e^* rTIBC bT^^SR^a^RNS 
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«»«»fa-», fiP*.^««s,ft-^©^* irtefc vtz 

So 

[0 0 0 8] 

-fr^ffoT lt>^&»3 3~5 OmN^fflrtcDg^ET- 
fct) 3~5 OmN«B^©g»EfMll$'&T«^Jt: 

x&m Lx*m»sttt9mr& z 1 -r 
[ooo9] *fc**«!au immtt, ftm*^^ 

tz>£?i£tmm*&A,x-?^>h-®t*m-r%$riS7 

5 C*^**^**HE3a«WC#bTfll***S 

n >7-7-r Tyxmmt.zffiz.xm&iztitciT'u-vy 



. ~ 5 0 mNIBHrtOggftiE-eSMi^-B-tm^Ucgag 

[0 0 10] StettSHtt, BMMMWW^Mfctfife 
fc33V^T, *&#.m?-&7^s±lzBm,Z1xX^?>z£ 

15 >^Bt*»t5#Ji7-f;i/Ai:b-c, slSttiUBSasi 
fc&ft&SSfr? 4:©IH*»*ffii«^- h v*tttt>U5*t 

<fc ») im LXm&L bfed i: S^fcl-So 
[0 0 11] *fe*«WI±> HulB^^^cDffiag^a 

20 <Dmtem3m*ffizxmM%*<Dm<D^$M^y**: 

m^t>^n^xi^y^tz^3~5 omNffiai*j©s 
mEEx-mM^xm^mizmmv, zcmmztitzT-x 
* tmzmmt (omxm^mnv&g:* n ^xwm*m 
ttmTwmimmiiz-D^xffiku zo&MizzQm 

<Dgm*mx$>z 0 ....... 

[0 0 12] *fc*»B8tt % ^W«^&«^8EttMKF« 
bfflffii^ £ R«l»©§ I § tB bfflIESSC*nfiJ f 5 «fc o 

««taj©36^*55: < -r «t a fc b-rai x> fttf tdw z z.%m 

4o ■tsfiBfflf*itffl«t«'bT3>^-f yv^miftfl^ 

tts ismwm&ft bx ^ ^ ntzmm^wm t 
v^\±izBi&t<titz¥mfomttmmzixtzWM(Dm 

ffi«-BtJ{C{fir@^rt)-B-%fT^-Cl^>^fc?)3~5 

45 omNmmft<nmmxm&z-£xmimiz%mu z 

zft^xmm*mfomT<Dm^ww&<c^xm& u 
z(D®£fc£>)W%.£titz^8.<D¥m{*-m : ?-iz^x& 
&iE& s^ttss'j isx*m&.m?z®im.-rz> z t 
50 k^*'4«iW**-?<o«JfcSr«-eft*. 
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[0 0 13] 4M(Ktt*?±fcI!aiSftfe 

fltitRU K#i«li^C«^fco&#oT«afilSfc 
§ I * Hi * KhmtHD^ I g W UfflSH^fcK«IS©5l ft ttJ b 
■fflfMlWtfiJf S «fc 5 C«fiSJSS»^^7 > KJf t * 

m b$ ax* <t a tgisaf^ ^.an* zffiwft&mttt b 

tftiS^t>**ff-3T 1 tr>^fct) 3~5 0mN®Hf*!CD 
[0 0 14] Jil±S£Bj§bfe4-5£, B5i21»£C 4tU4, 

(1 0 0MHz~ISl OGHz^KOigj^iSaS) © 
1S&£nTIIEKLT, ^#3?^©S^B<Jfm©l&S£|l| 

utsn > r/^ >r t >xssns£t&i* s c k. £ «t 

±©«81©g¥k:, 1 tT^fc (3~5 OmNg 

JS) t, bottscri:C4oT, S88*mt£©* 
X£$8££-B-5 0. 0 5Q~0. lQgft® 

!PtK«*«ftB* ( 1 0 0 MH z ~&1 0 GH zgffi 

©i^aas) ©ess* wiiic bt, *#^^©m^j 

£:#T-§So 

[0 0 15] £fe«ui3*J5fctC«fctUf, *xst<Z)ftfltt:43 
WT, fHB^Sft&^yiWHIS-y (T^X) ©F*], lfl 

ffi ( 1 3-5 OmNiS) T?aiBCttfh1Ws ■ 

^^tifcAl*fctttt^^CD«@3i:0. 0 5Q~ 
0. lQSflE©56BSbfc<BKH;tfre«l5t:»ll**'C, 



-o^tjisttsacftqriBicu i^^m^ff^- ( i o o 

. MHzHRl 0GHzgffi©S&«») {C«tSlWtlS» 
£ £fc#T-§, ^©&*ii5q D a H©*i3<fcfii? 

05 SSBgl-SClhtfT-gSo 
[0 0 16] 

[I8»!©SS86©J$!8] *l6W£^S*^*:^^c!)®iiS* 

mtzm v > £ n s t-d — t? > wsm& «t zmait^e©i©s 

10 LSIffl<DiNW**^ (^-^70 214, 0lfc^1-4a 

*irffifflc«*na. mi (a) t*L s i jb©^^ 

TJ*!>, 01 (b) ttlfl043HHk? 2% 

is it*uTjj*bfc«»Hre*4. *mtm? (f-vy) 2 

WMcomWT'lttlsTlt. 0. 2mmgJSWTT% fiaj 
20 ii4, 0. 13 mm, 0. 1 mm, ^tlx&CF kte-oTg 

So 

[0 0 17] *^{c^57"D-lf>y^B (gggg^ 
25 S) (4, *JVN©lK«g£:fcV>T, ^ISM^^nfc^* 
3S^ (^-^X) ©F«3, lffl^fctt^fBO^IMStta^iC 
ov^T^C, 'J^^^o^SM^ (ltf>^fe»5 3~5 0m 
NgS) T-aatr^b^i3!)S^^ixfeAlSfcJ4J4^ 
^FcD«H3i;0. 0 5Q~0. 1 QlgC^bfe^S 

30 mnmozimtsitx, r^i't.to^^K: 

r3V%TSrf^^Sfi : a*)<DT-2feSo IP*., *^C«5 

7-D-^>^{Ccts^?£Rrtecu i^Maae^ (i 

35 0 0MHz~tai OGHz^KO^iSiS) t4SIW^ 

ssa^ wig t-r 2. * OT-S. S o 

[0 0 18] 02t4, *»B8C»srn-K>^3S««0 

^ i ©sus©m^©®a5*^-r0T-fe-So *rD-tr> 
y^M©^ic?)^jsB©^!ii{4, sdmr (±SP@^«) 

40 4 0 i:, -etUCB^tu Tg|JC^ffl4 1 

J$WT-ife£-fe>*--l^iW h 4 lMVC|^-b>^-tf^ 

T©^tet btm^-^fflff^^^ *«« ftit 

45 *-KJl?yh4 l.C»UT^-yi (fflS) 43cC«tt) 
«*nII6C(5a**#i«:**6±|B^^ , U >^7p-74 2 
K:4 5fS^a (llT>^fe?)3~5 0mNgS) ©Jff^ 

«) 4 3fc, #l7-f;UA4 4i:, i^!7^M44 
50 CIfLfeft4 5t, S^«7^;i/A4 4i:}f$^aJ« 
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4 3©|tBK§SI**>iXfc*ig»/f 4 6 i:,. ^Ji7-<;UA4 4 
±{CiStte.nfeg^4iS^ 4 7 fc, ^®7-f;UA4 4{C^! 
tt&tl., tt&jU^4 7*63IU3ftfe3l&mU8ra 

4 8 4:, £Jl7^;i/A4 4C^tt£*ifci7*7>KJI4 9 
i:£*f-f£o ±faf?^.gW4 3K:*r-r5JfWt*^ 
7';>^D-74 2 T-f^-T 5 «fc o KflfcR b fc© ii, 

>^7'D-7 P 4 2©5fcS&©MftC*rbT{3:«-;£ 

©<6*tm©}W«-7j#ft ?>tis «t a £ t> > 

3E*$35» (±»Hje«) 4 0ii, IBiSlSSi 5 0 

#Ji7^;i/A4 4tt. -eoD^i§SBAS«s4 5 .fc^ 
{Ut:M«t-S«tofcJB^tl> COffifigB*, #4 5© 
^«"e#6*»t«f5tt«*Ti!il«ifi«5 0±fcH5£1-*. 
3ISffiUai»4 8HU IEi!gS*£5 OKiBIt^ 

5 1 fciBttT, K7 5 1 fcm® 5 0a £ifflgjE73£*>(* 
[0 0 19] IEH»£5 Oli, mtt, tf'M 5 M» 

oai±, «»iaii5-ob©-»c»i**n«br 

75 0dTi^n5. IES&»g5 0 klH7-fW4 
«*.«, ^!7-fM4 4*, #JS7^;i/A# 
3*.»W5 a^EWMRS 0Cfft*l^-Ctab5 44F« 
■ fflVvCHJ&Sfta. #l7-f^4 4ll qTSStStffe 

#f©H60>JT-tt, «^ MM&WHWfcfts. if|4 
6i:bTtt, ^Xh^r ( JAttPM4**1-Si6^?*f 

**) *0»tt*^i»ire«a*n*--jwisWfcB:, 
i/>;n>=rA^isfflv>e,ia4o *fcsg»jg4 6 tvx 

tt> W$X.SP#4 3 £#4 5 £*t bT*»Rj*BfcS'-;i/ 

Ltc cd^-;i/$ fifcsawic 4 «fc a 

b"C*&^o Sfcg3ll»4 7, 3 1 i* {BUMS 4 8*5 
<k^7>KI4 9li> ^•«#8T*«fig$n4. Ctl 
£©P>8BKo^T&, ^M-TS. E12T-H:, 
if?4 743«fcV§l$tHbffliBJ^4 8{i, I&BJi©fajpL©fc 

[0 0 2 0] *t\ *^lC^S7-D-lf>^® (g? 

tt^xmmiz, R~2<mm. ( 1 tV^feu 3~5 o 

£3?©*«i3i:0. 0 5Q~0. 1 Q^jKO^Lfcfg 
t£5fctta5© J: -5 fc* * 5 W Ttbft* ts * 4 < , 

^■wc is«ffitf«<z>< r*»^*i»±-r4 



^iltfT-^So BP*, #J!7-f;i/A4 4fc*V»T, ©fig 

3 ©BWUc»J»-r* <fc o *vfcg&f» 4 7 ©ft 
4S^-a-4fc#^, #4 5T'^$nfci^aa54 4bt 
*TLT, d©i^2gB4 4brt©±fB^MSg^4 7*>te^! 

05 bfc^a^4a£, #S*a^4 3©T«:^££ft 
fc3&ag|54 3 at*JtSi^l«S©^aS*sfi|«$nfeT 
H4 3 bfcffltotiffiffia4 6 £iH5A/t!Sg»5 mZHX^JB 
7^;i/A@#0»^<u £©Sg»JtB;**i;fe«C«&a5 

4 4a£M^£ftfeg$4SS-f 4 7ffl*ofeJEi^ Al 

io $.tzi*&A,izi§<DnM (mmt) 3titcMi 

(ltr>^fc>) 3~5 0mNSiK) T-rn-bT>^S 

atbto c •? % m-o x * ©t® <D9m<&&mmtm 
nizm&z-&x o. o5q~o. 1 Q*aK©££u&fa 

4 5T3aSSftfcHiHaB4 4bfc:*tl/t, C©^iagP4 

4 b P"3©^»©««iaK^ 4 7 bfefiMSS 4 4a 

ffs*saat4 3©TfliifcjBjasix&gaBS4 3ac 

*»Sl««*©¥ajBEAW«**xfcTia4 3 b'CHoT 
20 mmm4 6*^-C3l5a$*SCi:K:j;oT*JB7-f 
;i/Ag#©5t&^^3&< bT, #»©|g«4SB?4 7©^ 
©¥SflE**ai»4 3 a©Tffi4 3 b©¥«ftC^*>* 
Til5«ffi*fiS{S-rsci:{c:feSo 3&43, ««gSB4 4afcl 

25 >*— tTJl? s» h 4 1 *(f»t»fcas&*J:tFliiiaK*W;fSiX 
T^SnTfg'&:tab5 7©}f ^^.35^4 3©T®^e>©^ 

3 {c^gm bt^^tots! 5 ftJt e> nfcia 1 5 7 ©t«b 

A 5 , #jp7i-;i/A4 4C43l7-S^gP4 4a©j^iagP4 
30 4 b «jft«iei£ Ufc#4 5 ©±fflCSEMi-S ST% -fe > 
^-tr#>^ h 4 1 Srff fo\Ztt&£zm&l£l6>\ft>tlX 
m $ ixfe7H:C#X$ ttfcfa D 5 6 4# 4 

5 tC2t bT»aftft W- 5-4:C«fcoTifP$^SP«43©3g 
HS2& 4 3 a*T*3*"r«Wi4 6 *^b-C^IS©KM 

•o X&m 7 4 * A S #© fc S < 5 C i: fcjft 4 „ 

&^tzftM<D¥im.&± 2 ^mmRWT©lSS*tlSlcfi6« 

40 [002 11 S&1 «*fett*»ffl©*««*?C-3V^ 

x<Dwm wmm) 3 ©a (t»«Mttss) 3atit 

mizftfo-t Z&ftKDm&ffi^ 4 7 i:©WrUi b*, B 3 
t'J>b^5ibT^-r«tat, Jf$x.SB^ 4 

45 -t >^-u/t?>v h 4 1 *(jjit»icfefe* j:tfaaat5t«wc 
nfc^ 7- u > y r d - 7 4 2 fc «t o t if * x.mt 

4 3©±T©^ffi^MbTS{C-^©Jf( i ttt7J^#1- 

^>>h (if^^gW^lfi) 4 li:jf^xgp#4 3h© 
50 IB^9*V^fflPI**J:W«1l!S:KB*nfc^rU >> 
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7X2-74 2£otoT 1 t>^fet)ffi^f*©^>7*^-f 
otM®Stt«?4 7 ©fcSSftf HfflSfctt^l&fflg©^ 

©±SBfCBl!)fl-W-$>ixfc5 i -^ (MS) 43ctt>^ 

-k** h©T«swB4 1 a tommtQmttfflmm* 
mmi>x, w&iimx\Z77v> 77x3-7 a 2t«t5 

ftW) 4 1 3 fcfflB* U 

D -7 4 2 {C <fc o T 3 > 7*^ -f 7- > ^^A^Jgg^ 
^•S>fc», 03{c:^-rJ:5^ SEflOTH^ 7©^ofc$fc 
SS«r«ES^ (*8i) 3tcgEMU$&»fcB#j£T% 
-fcTTjty h 4 l©W£f <0Wi:bT, S^xSW©? 1 - 
^ 4 3c^-fe>^-^^bcDTgP«ffl4 la 

©-35£}8>K ^©^te>*-t;tW h©TSBSfca4 1 
a^ff^^gW©^-^ 4 3 ctawv 

x.aJ#4 3*sg*tSfgaHiW (IMS) 3®^cDS3a 

^fem&*mtuimii®.wm (mm) 3©-£#©®3 

a ^©lac&^TWffi b#frfc*l<£ tfttH@^©«M 
JK^©$fc3g}©i^;*©± 2 >um3IKJWT©^\J>3r£i^» 
® 4 6 ©^SB^^Cfc^TiKiKUT^^^^M 
±{Cfa5«$iXfe#«tg!M«- 3©^©±0. 5 

&fit>tu iSMW. (lK>3fet)3~5 0mN@t) X 

[0 0 2 2] fcLhtttt?l3Lfc«fc-5fc:, ^17^M4 4C 
^ttSS&HiSH^ 7 Sa£^Ufc^a5 4 4 aColMffl 
xSBfcf 4 3 ©SgffigB 4 3 a Iz «fc S^ff Jl 4 6 b 
T©?g>)mui:, #S;tSBW4 3£-te>*-i:7!Wh4 

1 {c^btflfi&qrtgfc^t-SC fct«to-C^©g^!fi 
^©^fcft«£^£B£#HgfcM>t (SM) 3<D± 
#©SB 3 a i:©faC:}bM,\TWffi bfcfcfr? £ £tr £0 

t, #i&<@^^^^t:> aofg^m ( i t>^fct) 3 

~5 OmNIS) Xt%— K>^0. 05Q~ 
0 . 1 QSS©^ bfcfgffiittt-Cll^ S c # 

t, H4fcj5VMQ<, #^4S^4 7£o&#ofc3l# 
HibfflBEi^4 8{C^bTi^M6 6 (7 4) £&A,T-*T 
lSl1-5^7>KJg4 9&ISBU ffi&ll£6 6 (7 4) © 

mnfce,js&vmtf (sishjubeim 8 175> f 

»4 9i:©H©iaRgO h*WC3ISfflWl§Ii»4 8cD* 
wfcjlljO&liaKbT, §l^ffibfflEiSa4 8©^>^-^ 
>XZ,^ 5 OohmSfiCtSdtti^trX^© 
®B§fc©^*^>^£fc.53i;*sprfgi:;fc^ *<D&m 



ESlhbT, ^^^>!tbT^^^«c<ti.ig^m 
. (1 0 OMHzHBU OGHzgS) ZXttfoXgZM 
mm&m^££&nfffi&»&*mi+ S ^ i: ASpTtgi: 

05 

[00 2 3] WiiUiB/J bfcot -5 ^!7^;i/A44C 
8C**bT|giS118l6 6 (74) *&/uXttfai-2>7 ; 7> 
10 v^?->^*si:tvS 5 0 ohnmg.lZlrZZiiifiX%, 

*tnm<D7v-7 (.mm?) <D&2*im&m» 

(0. 05~0. 5 mraM) 47©2*fc;fetK C«fco 
•t7v**©0S&t:©v ^^>^S i; s £ t ASqltgi:* 
tK iS)S«^(s-9©an4'>«;< bT, JNM**?C«' 
15 -rSii5Ma^,«-9tCj:SS^,i|*t4^S:^3g-rs^i:*s 

«2©^JS©^©SSC^fiaT-$).5o *7d-K> 
^M©!fi 2 ©|QS©^Sitt N ^I7^M4 4 ©Jg£ 
K^a«5 0©Tffl{ctit«$-B-r5ltttSbfflBBilS4 8© 
20 SB{C±ffiOK:ms<taK:^JH«)o§T-5S*bTgEiKbfcbr 
75 1 i:BEiiiglg5 0©Tfi!Jk:^JE!S$nfc«M5 0 ai: 

2 ©HJS©^T-fi, #S7-<;i/A4 4Ci5ltS§|g'tB 
25 bffl!B^4 8©Sg%trT5 1 C«tot±[iCMU IE 

5 o (DTmizwttt ztitzwm 5 o a tmm-tZo 
z iumvmmt. m 2 iz^-tm 1 ©^s©^ t 

[0 0 2 4] 126(i, *Mti57u-t>^l© 
30 ^3©HSE©Ji5fti©^gi5^-riaT-$.So *7-U-tf> 

y^fi©^3©HJE©^(i, 02■r•fflv^s•fe>^-t 

!t!-^41 ICKX.-T-,' W$Aa5#4 3 Sr^ ^> 5 5 
*^bT<!AHiai!jprtg(c:^t-S«J5£bfeo 
^.gB#4 3 ©ftJ<^^{c bT&e*J«tVSu^{ciS![t?) 
35 nfe4*©y >^^t:>5 5$, 3£Sfa5#4 O^JgfiK^n 
fc±^tll£*s^f-^_/^5 8fc»AbTff^X.SPW4 

3c«iifSTSo mtw®«^fi, M2izm-rmi(Dm 
moMmtmmx&z* io*fctt^isfffl©4^ 
^^{cov^Tcm® («g&ttt) 3 ©a (ssm«- 
40 ffl) 3 &tmnmizMi^-t?>mi<Dmm?4 7 t<Dw- 
ffitib^ Ei7t:'i>b^?sbT^-rj:dt. jf^^atfer 
4 3cm5Wte>n&=&y **^>5 5*^a3*f.4o 

oltl^^-r 5 i:»Jcff # Agp# 4 3 (Dfpi^lzMlyX& 
45 ***^IJ t tu^^tSB$nfc^rU>^n-7-4 
2tJ;o-CJf$^a5«4 3©±T©S!<i[£*rb-tSK- 
ZWiSMM ( 1 3~5 OmNajS) ©if^tt 

J¥£x.S5#4 3fc5iD^fte.nfe^ y^tf> 5 5 
50 J*»« (±Si5H^«) 4 0CM$W;±»«)6 s ofc 
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^— ^5 8fc©ia©<&t>^©BI<&:fc«fcV#*fc£i8@ 

-f T >X«M8fc <t o T^ISCDgEfeilJS^ 4 7 ©Stag** 1 (1 

3©B 3-afcSWebT«-3T3Fffttibtf 

4 2£<fc.5fl;*;ia3*t4 3^©JWI*;*j{C < fcoTi¥ 
35** 4 3 fc8t D fttt £tlfc=&^ >y * K > 5 5 ©Si#3d# 

fi^4oo±iataj«bfc«JiBT;ffiB«'«-sn*. * 

fc, «i*jE.««4 3tJR5ftW-6ix*:*>'y*K>5 5 

timmt* pfcjKjastifcy— ->^5 8 h<Dnusj:v 

*^fi££tvrvN&&», B7K*vf,i:-5£, #^t*U> 
^7*d-^4 2 £<fc£}?;*;LgMvt4 3^©i$^;tejfpfl-t7 

»K rai&t-£^£=toT#£*SW4 3#gEfeifca8S 

mm 3©:£te©ffi3afc©IH£:}^T¥fTai 
b**frfrft5 tttt:f@^©glMig^©5fei^©^^©± 2 
/zmSJKWT©^ y *£*g»/B 4 6 ©MSBtt&^fcC 
«fc o T WSL UT*^^ M ± £ IEF!|;* tlfc^SEM 
# (9M) 3©i^£©±0. 5//m;|IflE©n^.y:*fcH» 

>Sfc!)3~5 0mNgI) f^-^^D-tf 

[0 0 2 5] 08«i> *«W^-SrD-br>^g© 

^4©sis£©^si©seiJ^-rHffeSo tr> 

^§gfi©SS 4 ©HSE©^S§tt, 7 -f ;V A 4 4 ©Sg£ 

ia^sts5 0©Tffi£{£B£-rr3i#tauBiffife§i4 8© 

75 1 i:ffiSH»£5 0©Tffi!l^^nfc«ii5.0 ai: 

4©HJig©^«§-ett, f5-S7-f;UA4 4C43{tS5l§tB 
bfflSEi^4 8©ig*tfT5 ICiotliCMU BS 
i|®^5 0©TKCS!tt£ft*:S8i5 0aJ:SiKt5„ 
•iHUSll^JOfteWdU 06(c^t-^3©HJS©^i:l^« 

[0 0 2 6] EI9tt> *^W^S7"D-lf>^e© 
JIS 5 ©flJfli©Jfc*S©g93£5vr0T-$> S. *7"n— bT> 
^B©SB 5 ©HSE©Jf£Ju§tt> #-Jf 7 -f 4 4 £43(7 
£8854*^4 7 i:5l§mbffliffiig4 8 £;£gEM-f 
a5###|& SfBUi, ±1302, EI 5, EI6:fe«fcVE]8K: 
^t7n-t:> ^B©SUfc©fl2H i: mm tc«fiK2 ft 
-So -r&fc>*>> *^5©*KS©^T'tt> EI9«C^-r«t 

ac, ^«^r^©SB83*si^ij$nfe^©^^ 

-T5J;ot^'M 5. KI8I6 I£i3!l7\ tt#»M5 KffltB 

1 tews 3 cHits-r a «t ? iz&SKDmm** 1 zm®> 



U «SW«iK?4 7S:aBttbTJj«y-f 3. l ±£Jg 
J5fcbfc«gi6 2£ N 5l&ttibfflffi»4 8ftJBjabfcil«U 
. 4 X 5 ©B® 6 9 fcS*tt^S->- h 7 0 4^b 
TiBKS** tf'M 5 KJK6 5, N#1&Mt3'-- b 7 0 
05 fc«fctf*'M 5. PJK6 1 Wbl-S^Cfco 
T\ g^^4 7*?gfiKbfc^«7^;i/A4 4^«|^-r 

•*5KJ«6 5, §l3fflUSi!lft4 8, if IHWJ-f ^ Pfflt 
6 6> K®4 9*itWU-f 5 H«fflK6 8*»*> 

[0 0 2 7] Ell Ott, 4««C#5^a-K>^8t 
©^6©SUfi©^©®a5«^-ri2T-$)So *7*D-fcT 
>^l£B©Sf5 6 (Dmfa<DMmUZ, ^17^^44 
ltSSMSg^4 7fc§ISHibfflfiSi^4 8£*mM-?&m 
15 fiRSP^P'&Sft&ti, ±§3H2, El 5. EI6*<tVia8 
t ^"f 7-d - tr > y ^B©HSE©JKJ|g i: ISJtitCflim $ H 

So -r«:fc*.v *SB6©ssnsfiw^«rett, eii otr^-r 

•fcdtc, Stfeacm©SM«^4 7&, ^ISUSbffliBiS 
4 8 ftJBfiKbfesKU -f 5 KK6 5 ©W&6 9 

20 «14^>-h 7 O^UTg^^-^SdiitcJ:?), SMiS 
?47 ^fig bfc^J!7 -f 4 4 &«J5K-r So &:}b\ 
C©^ii7^;i/A4 4fcUT, ^Jx.(S, sKU-f 5F«6 
5, §l§ttiUffliBiS4 8 > *H4<ij<f 6, 9=? 

> KJS4 9 43<ttWM ^ H«^M6 8A»?,>5:SBEi^ffl 

25 7^;^AS:$)e,iPb4^)J&fig•^-^^«d^;v^o 

[oo28] ±ib&i i ~m 6 comitoofm&s m& 

Sg^4 7^ a^S14«!|!4-e«figUTVN5o *<Dtztb, ~ 
©SI3^^S7^;ua (!HiSSffl7^;i/A) 4 4«fc>)*.ig 

30 As^tJ^iffc^So ^n^CT'D-tfV^BlCibMtS 

i=t, »t^«*«3, ^mmmmnmms ^ 

->CM/iSb-C«^«fi£^tiSo si i**wai 2 
^n€,©mi*«ttF^2©IUig0iJ^1-o Ell 1 
35 (a) It, *^{C^S^D-bT>^B(c43ltS«EM 
«Hf ©i5H*iJ:V5l»mbflii»«OJB 1 ©fiS6fll£^1- 
¥SEIT-S>So Ell 1 (b) fck ^©Ki^^lte»tvr 

So Ell 2 (a) fc£> *^{d^S^D-tf>y 

40 *«c*tt*i«B«^EB**trar*mbfflii!««z^ 

©^J^^-r^PfflEIT-feSo Ell 2 (b) li, ^©K^ 
©It to *VT V ^ S 7 4 )\> A 4 4 ?) ffl fftzViM £^ 
•ra4mElT-*)So 35:*\ Cine>©EI(c:*5VNT, Wf&M? 
*5«tV?|tttSblSS{i, EI^iVSJBJCD^CDfc^ 
45 ^4'i>^< U ^«S(S< bt^bTfeSo SI 

^S5S"ei2BT-tScii:liVAo*T-*«;^o 
[0 0 2 9] EB1 1 (aK (b) > *5«tVEI 1 2 
(a) % (b) otati, ^n-t>^B(ot, 0U 
50 d»U -f 5 KBtTf«fll* iaS^-M 7 w ;ua 4 4 ± 
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®.8m*m.<DmM3ictt!&-rztit.mizwiwztitc.& 

M®? 4 7 i:, <DWm^ 4 7 £-*g#g$g£ 

ft, flbss^il7-f;i/A4 4©Ml^gi5K:ga{te>nstfT 

5 i*^§isia;&fts3isffiufl!B»4 8 

So §l£ffibfflIEiSl4 8tt, «^®8i«T*iai^T-t5o 

12 (a) **«tv (b) K^-rsg i (ommmit, &my 
i*T-?ismLfflis^4 84Sia{te>n.5o * 

fc, 011 (a) :}3«fctf (b) Cw-r*2©3WfiWtt, 
1 SSBbtSS. 

[0030] aefc, *rdn'6«o^n-K>^«t«*» 

^©ioCffdo 121 1 (a) *fc»01 2 

(a) fcjj*bfc«fc-5K:, KLS-I^^ssvaffttl 0 
1 «fc >) *>rh tE] 5 TCgfcS' U 3 > Cwvfe if©ifi«*|IH? 
Jfc/SJSM** 1 0 2 fcffl^T, ttLSIJBfiRew\fc|g& 
HW10 1C, tttt0ft?4 7 Sfe»©3** % - 

'*v^->^K:j:5JBjERbTffl*»fW-*. fit, d© 

So msm^smmuio2<Dmm^ #u 

-f 5 KffifcfcottF, §ISffiUBB»4 8*JBJE8bT#B:7 
-fM4 4SMtl>. S!fe, jWBCJSUT, 
M4 4C, 011 (a) {c^bfe<t-5K:, WtiB 1 0 
fbt> #17^^4 4^ 01 1 

(b) &5W*012 (b) £3jVr«fc-5fc> iLS Ii 
JA^'^NOMiHRtt 1 0 1 KttJfo-ra, SM«?4 7 * 
«a*Lfc«*fc, #l7-f*A4 4©«||C#4 5 £B 

2, 05, 0643<fctf08fcjp-r<fc-5fc:, tt*w**©* 

B7*;i/A4 4fc#S*.fflW4 3©Hfc* *g«rJB4 6£ 

1 0 2 £|&Sbfcm, ±SBH5g»ffi4 043«tVlffl!iaa« 
5 0C«BU SE»S5 0CDSS5 0 at, 
WBfM*4 8®lf:r5 l***S'-b5 2*3V*ttM^ 

ie.-n^my 4 ts z.mt 5 3 fciESSfitR 5 0 c fa b 

5 4-easR-fS. 

[00 3 1] ±B3»Mrett, K^SMAS^x 

-»NC«fia* jxfe±gB©^^^©«ei4-js bTa» 

*.«, ^^KtSR^SflroJC &£V>fci:ffi£©{II&©^ 
#*-?*RIf»K:«aE-rsfe»©^o-br>-^Ht«k b 



[0032] Kv^aaoss 
. «BfcEr«sc-3v%Tiftfli!-r*. 01 3n^-rg^ss?a5^- 

fi, $JB 7 4 )Vb. 4 4 t bTTJiJC* U -f 5 KJK7 1 * 
05 tfU fro* &@«ttS&rSfefe©S.>:r7 2 fc, ^e© 

fc, 5 KM 7 l©-#©® -(StfcttftlB) fc, §1 
SHiWIiBMMS, *'M^KBt7 4, ^7>KJI4 9 

10 «S4 8#, *©-J«tlfnE/t>r7 2 £g$4£it"rB!l* 

&*vo.a. ®M*s^4 7(±, mm, ftm&Mmma 

$tVfc»otflI7 3 htioT^fS^ftSo <>t>X7 2 
14, BLKfriSK, fio»o#£b^?-V^y<7\(U3f-r-fl£ 

D^^AT-^fiK^tvSo ©o§JK7 3i:bT, 

gv^i:£<fc£o 

[ 0 0 3 3 ] 0 1 3 fcfcfc. *«Wfc«*rD-K>i^S 
20 B©^ 1 ©S^©»»t*H-SSE)ISJB^fflJ»K:fiH-af^ 
aW^^&^-To IP*., 4&*tt£?K«ti-S«B©ft 
^yft$S0. 2mmJ-;J.T©#J;l«0. 1 3mmSfe 
(£0. 1 mmCMT § -5 <fc 3 C K£4 9«£ 

WKU-f § KfifflW7 5©J»SftlSl5iUnu ^'J^fSK 
25 K7 4©@$%*tj5 0>um, aKU-f 5 KJR7 1©J?$* 
^2 0/zm, fiftWK?4 7©ft«t9S©!RS«in2 8/£ 
m, ^5fei^gP©^ffl©*i%^j4 O^mt-TSo *^ 1 © 
SSffi©JBS§T-tt, i£B©-JaWJ^.{i 1 0 ~ 6 0 juraco 

s©t-, «tt#^>-rfcjKBW*s. wc, ^sg^, 
steofcjettfc-rscii:^-?**. cm?>©!^sjc{i, ffe© 

35 ^ORCJBMIC^V^Tttta-r*. *H3fi©^8§K:otn 
«, iNW*:jR^fc43ltS«@©lf«y^0. ImmiD 
SfcOotoTV^Tl 0~2 0A£n«lt*T, , »JSS*4 
SEMig?4 7*^Cfl5fiK-rs^i:A s qrtgi:^5o fijl 
■fe, aatt^4 7©jB5H©lffl*5ittnigB*T?«JBfc 

40 ^fiK-rS^fc^T-tSo *fc^®7-f ^AC^tiJVN 
T, S854ig^4 7Sfl^SbfcKSSft!iiS^4 7©^$©» 
SilbT, ±2Atm«rtffllilB*JlBRTJ*, -e©^*d 
ne.^aogaSfiSB^F 4 7 UfeBttBS 4 4a 
*ffl$« tfP**«0 4 3*«V^T«ar«4 6ft«Wy-C3R 

45 !)ffil/-Cfi7^;^i#c!)3te^< LfcW4», S«4 
JBff 4 7©igf$©^Si: bTli«£± 2 >umJill*l©*Sffi* 
ff5di:i)ST*§, ffflSfa (1 t:>^fct) 3~5 OmNS 
S) T-^bt^»|g^tiBJiJbfe«13i:7-p-^ 

50 [0034] ftfejMW?4 7cD5lsMI«di-9»|gtt2:t- 
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[0 0 3 5] IP*,, «Jt^^©ttS3^7';U^-'i'A 

^©^ wmt-mmimnstehx^x, mmv>& 
tfUfi^&TZtteZo z(D&otem&3iztt^-c, mm 

&»cau £MW4 7®&lliHSW, «13©3lffi©18 

fc, ^ifcSSTC^^R^©^-, 1 Vf^^fct) 3 0 
OmNfiLbDjftftKE-e, S«&llfti-?ftSSiK:«!>ot*S 

^s*s$>So ^^©staeaj**, tsi o>um 

~3 0^m©l5HO¥Sg|5**t-Sfl$«©^r{ctt, 1 
t>^fc$ 1 0 OmNfiLhOSttlff'C, £g$fiSB!^ft« 

h*J:VWWB*coBHfc3te* 1 0 0 mN 

tfl0 0mN£Lhh*&V^2:K:£!K 
lttTfc*3JlH t *JB*3**i:i:fc&*. #SBB)3 
K^S^tf^ofcg&fiiS}^ 7 *fflV>fc«^(C(i, 1 
3~5 OmNSaUJLb«D«tt£E***ixtt^ 4t 

a3c*6snt*dk5fc<, '-^KjffE-rs^w-e, o. 

5 QfiAT©sjSbfc«»aaflrc, ii«ftfr-5cr 

s« *©*£*, <BitEvmi3Mft*-tuf otwfc«>, a 

jfi««!A*'h*<-r«iifc**T?**. ■£©«£*, c©:r 

[00 3 6]ft^ *Llt>Sfet)100mNtt±C0 

a*»4 oxzmgs©E3^^©^ae-e*oT, -sagas© 

-Hft3 0AtmJ:!>/JvS <f S&£«, ^fflidtC^o 
Tvvte< 4:*><fcV^. fc*u -fcSGb&Jlfcfre., nTtB& 
«&$fci|ll»<DflBMfc SjumClTh/hS < bt^?>*5; 

M^scttiot, S8S3fcJg!>^W-sci:&<, {£ 
V%J?EE* (li;>S&!) 3~5 OmN) TJlBMrt-ftttJll 

v^fc*, «n*r^©<TA s ^*t- s^tsrKit-ra^i: 

ftfgafrTS So ifcfc> 02, HS, EI6*i«t 

feftCtBam-b^lCOV^T, B 1 4* J; VBI 1 5 ft# 
[0037] B14«J:VB91 5tt, Bfl 2 fcjj**-:7P— 
fc, S*tT?SS^U3>^^\8 0C:^143i v ^->^ 

^ftftJj&bfc&M©#ffitt1gft> h 3 1 



liffl3 6i:77'J>^7 , D-/3 2{:J:D 

WarD-b^ftiglHK:*b&tiCD-7f*5 0 
[0 0 3 8] *rBll4 (a) C^-J-Xig*5lff*n 
05 So :®lgli« i¥£0. 2~0. 6mm©S'U:3>"* 
xn8 0© (10 0) HfflPlfflK:jlWWhCJ:t)raMsS/ 
■JavffSltO. 5-Acm8fl9EflKU fcfctfhvy* 

&£Rr3HbS' U 3 >JR 8 1 ft t bT> ^3> 
10 ^x^8 04S*fixy?-^UT, (llDBCH 
**ifcHftlt©iy*->^JK8 0 a <fe-«DT* 

So hj^ raMs^U3>flt8 ltT^^tu, a* 

ttaiy^-^iTfciD (111) ®£ffll;ft&2H^£i©x- 
s/^>^8 0a#J&J5S;**iS;ri:fc:&So 01 

15 4 (b) ^^1-xS*s^fT$nSo ZCDXJ&iis S^tS 
:cy?->^ufcS'U:3>*x.;\8 0© ( 1 1 1) Bft, 
t> x. » h®JSWC©flft®fbfc: «t t) , z»flss/ U n >JK 8 
2 4, 0. 5j.m8«)BflftU &£^©Stffifc:j£Ste#E 
«8 3*JBfiRU *C±BJ»«t««8 3©aii|K, ^ 

20 ®7^;i/Afc«:S7t?U-f * KM 8 4 (7 1) ftMRCJfc 
AU ov^tf, SE)iWFF4 7*JB«-r^*(ft«K:**sJ« 
4 (7 1) ft, ±gB#S14»S8 3©3UB 
JcSS*T-|&5Sbfc&, 5 KM8 4©MPg|5t 

mm 8 3c, 8 3 zmmt 

25 bT, ^•>v^;i/©J;o'feffiK©^v^*4ft^^i:bT 
t^fcoglt, &ttMI?i:?-Syt>:78 5 (7 2) ft 
7f5J5K-f S*>©T*$>So «»»oSbTSfcWHP4 7i:"*-' 
5A>78 5 (7 2) ft^£T-£S*J1s|-i:bTfcfc, = y 

30 ffl^irieT-feSo 

[0 0 3 9] El 4 (c) fcw-rxe36«Wf*n 

So £©X*IfcJU '-±»4«>M 5 PJR8 4«£Wt>:7-8 
5 (7 2) ©^®{3, ffift, ^/Vv^'J>^$.SV^i 
3»i3gi6t:«fcDj5HR-rsci:K:otb, S?l//mi«©« 
35 «JSft^JEKb-C, *©asfflCB!WEJEdSffl©*M/S?^h 

v^^t<t>), 3ismbffliffl^4 sftMfiSu jfcc±ia' 

^ h*JS8 4©^fflC, Hfc*«*U-f 5 KM 8 6 
(7 4) ftfl$fiEU &£^©«ffi£^>FJI4 9ftffJ 
fiKU Mt^©a®t«affl©^U^ ^ KM 8 7 (7 

40 5) ft^-rs4)©-r-feSo iai4 (d) c^-r 
xg^^nso cfflxgit ±sa«^ffl©^'M^ 

KM8 7 (7 5) ©«®t, #4 5ft{4B^t>-B"bT^ 

4 6i:bT#4 5©^C^-rS*»©T-feSo *SU£fi3J 
45 T-fct, ^>Jx.«f, )P$* S 0. 5~3mmT% ®$ ( J I S 

a) #1 5~7 oeae©^U3>3— t-a >^tfsx7 

X bviiUTfflV^VNSo b*>U ^^^h^tt> dtl 
^RS^^HJfcV^o x^hvli, i/-h«©^7 

*hvftGgfflLT&«fc^U x-^^h ^g^ftffiffib^: 
50 <T4.<tv^o i^»J14 6©^li:bttt> #!&©«» 
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^4 7©^#^#£^\ l£iE?J£ft&«®3£& 

S»«^4 7<Oft«©KS«D±2/*niSaEtelT©M5y 
*£J^I$&£^C«fcoTi!Ri&bT4^te'?^ 1 ±C 
BE3aj£ftfc#&&ft&*f (fltfii) 3 ®]S5#CD± 0 . 5 

(5^7^+0. 5^m*ISWT£fl2/$T-£ft«, *g 
miS 4 6tt&-f bfc<.&®i:b;ftW g&&S|S^4 7©&ig} 
fflig£C0M7y3r£±0. 5//miSOTCt5SSi: 

«C*JB7 4 4 4 CJB«S*tfea«WhF(OW*HS 
bTt9-tli¥ bolt 5 d t id <fc o S C £&X $ i>. 
[0 0 4 0] 014 (e) C^tH^^tl 

So z<dxM&, ±fB#4 5{cJf$^.giJ*J4 3Siab5 
6t<tt3tab±i«)1-S*)CD-r**i>o 015 (a) 

3 ><>:iim 8 0 2>tzV><DZ.T> VX$l<D 

Hjei&J%8 8fc, mifaf^x.gW4 3*#4 5tJaDlh 
to b&3Wl7^ ;l/A 4 4 fcJfcgKbfci' U 3 >*:ty\ 8 0 

ra^at-s*.©t**So 015 (b) MTTt-rx 

t« 015 (c) t^-rxg^S^^ttSo CODXg 
tt, ±fB&*:9 0, 0U>^8 9*3«tV@^R8 8*> 
?n ff$x^4 3£#4 5£feblttobfc#-«7^;i/ 
A£SXt>if.U &l3Di"j7Atoo§9 1 (7 3) SSS 

u %>jg7 fr^vemmoxv 4 km 8 7 (75) 
(Dmrniz^my * ;i/Ajf $*.3J# 5 3 aiM^ta* b-r 
gw-rst>©T-&So s»WKf4 7*iPteiir*=y^ 

^•T-?i5fiS$tvfeM>7-8 5 (7 2) ©SlEfCDi^Ato 
o|9 1 (7 3) *MrrSfcfck •Sfig3ffl«-»T-$)S(± 
Ami*#M*t:.<<, n>78 5 (7 2) CD**** 

&&%.X\ too£#b-$>^fctoT-&So 

[004 1]*^ 015 (d) izm-?x.m&m?r2n 

*fc#4 5 0¥;S*.«) 4 3£<Z>MH£fe 

b5 7C<t DMSU iab5 6Cj:siab«s$«>{c«t t)fe 
b 5 7 4 5 cD±BBC^-r 5 £ -5 CJ? ;* ;ISB 

u 4 3 4 5 K.M vxmtbxmmm 4 6*$- x^x&m 
y 4 jva 4 4 iz#\? zmm? 4 7 *mm Ltzmmm 4 

4&&W£Z.8ltt4 3 T'ff-T 

©gM^£M3^^^©^©¥iB|££± 2 ,um 

mmkT<Dffl&m&vmrzib<Dxibz>o turn 



^y^mmifi^r^o hi*., 0 2£^bfc<fc-5ic, s 

i^»1S5 0t^l7^;i/A4 4*ait)N-»ti.o &Jc-lr> 
. *-t;JW h 4 1©TSBI£®4 1 a£5r-;1 4 
3cCl5iaCLfettifr-^ (M§) 43c£J¥ 

05 £*3M#4 3©±ffl£S&$fi-«*£o &£7s7*'J ^•T'T'P 
-:M2jWt>W*&ftfc£J«Wt (±*H5£«) 4 0 
K-fe>*-K5}?s/ h 4 lfttt&flttSi:ftfc:3£ttS*f4 
0 ©JUagBfc^Jl 7 ;bA 4 4 £B5t S fefiHiS®»tS 5 
0£ffit)f*ttT&M7M3-7fc-F£®j£TSo 

10 0 5{C^t-7"D-lf>^g^ijS^a:TS®^-tt, * 
1\ -fe>*-ttf* h4 l£S»£;tgM#4 3£Ifcf)tttt 
fc&s BffiS»t55 0t:^Ji7-f;UA4 4*mt)WT^« 

<tv% 0 06$,sv>{i08o^aM7 , P-7 , *-K^i8jt-r 

-fe>*-K**h4 lfcft;£T, ;^t> 
15 5 5£j?£;lgBW4 SfcSWttttSJ^fcfc, 01 4£<fc 
VHl 5t^-rxgtm««:xgT-»IK7-p-7i;-K 
£gSjrr*U£<fc^o fc:fc\ 015 (a) (b) fc^r^ 
•jn>^ccy\8 0CD^^5 L >yB§?*tt, 014 (c) (c 
^#4 5 £1&SB;rr£iilj©©PtT-SlffibT& «fc<^ 
20 U &£Wi, 014 (d) £5cri¥££gC**4 3£8t 
t)ftltSBU©g3!Pg (014 (c) ftp-ttM 5 <Z>*£ift 
»H^bfe©Pg) T-HJiBbT*ctV>o 
[0 0 4 2] 09{:St^D-t>^I*M ' 

t"Sfc«>©SBg7'D-fe7toVNT % 016*#R3bTU£ 

25 Wrz* *4b\ 01 4*s«tv0i sicTF-ryv-kxtm 

bXgKloVNTii, lftB^**B&-rS 0 016 (a) IZtf 
•TtiK, BUIH014 (b) Cw-TJI*tt3is'^->^U& 

^'j3> >>^n 8 o (Dmm<D=m^> v n >m 8 2 izm 
mvmm 8 3 «^ u m^mmw&ws. 8 3 ©*e© 

30 gln95£^!l7fctf 'M ^ KM 8 4 (6 1) 

bTgEMi»^ffl©^>7*8 5^figbfeX@CD^ ±B 
^')-f^Km84 (6 1) 43«tVM>7*8 5©*a{Z, 

ckctD, jp^ 1 ummm.(Dm'm&*MBS,vx, *<d 

35 *Bt«WfiKffiCD*hVS?7xh «g|6 
2^fig-t-i.o 016 (b) CSVfttK, 

^;i/A4 4©lfT6 «@6 2 %M^ftS^*tt^- 

h7 0*^b-rg^t-So £-Jf7-r;i/A4 4i:bT> m 

40 *U-r 5 KJR&'5, §ISffibfflB»4 8\ tfffl^ 

KBl 6 6, KS4 9feiTW'H 5 KiHR 

K6 83&>?>J&:SBa^ffl7^;i/A*$,6,3!pb«)fl5fiE-r^{i 
<tv. 0 Huf3tTT6 9i:«®6 2*gEi^-r2.Ctt, 

a*s#«i*t^- h 7 o t bT^-v;i/A (a 

45 jMbfiSSS!) ^fflVNS^ $>-5V><i, tt^*^"LTS8R 

[0 0 4 3] 016 (c) {C^^D<, >>'J3> 

^ ^ \ 8 0 * 1^*1" 5 d t £ ot t) S^ig? 4 7 b 
tz&m-7 4 ;UA 4 4 A^ff ?>*XSo 
50 [0044] £Jb% ^4iS?4 7 £fl£f£bfe£' U P >•> 
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3iA 8 0 (Df&ttm k Itlt is V 3 >fc &V=mfci' 
U3>*:**^>ytt*-*-aj&ifefcx #«&&S8 3k 

-t-SdkfcJ:!), «Btt«?(0ffllfe*S^U3>'>^> 
©Slffl «BHb bT-^fb 2/ U 3 >K 8 2 * JgfiR Ufc U 

©EtefeTJ&kbTtt, a£«$&a8 3kbT, 
■>A^CD££JHl8l&ffl^-C, r^Wb^U3>JBI©*aiC 

mlt, **hm8 3 iKDRMzmmwizmm-rz 

[0 0 4.5] 016 (d) tC3jrr*D<> ±K«S 

fflCDJjt'M 5 MR 6 8©g|ffiC, #4 5*«ttW^x.a5 
*T 5 3 *ffi bTSSH^ U SMSg^ 4 7 CD 
m»9*9 016 (e) Ci^-rtt 

<, ^U3->*©3-^*>^*f*««JB4 8kbT 
»4 5©*C{J»&U #4 5W¥£*glS$*4 3£fcblt 
»U *M 5 t»**«*f4 3 k<DlHfH«Sllt< LT, ^ 
Jf 7 >f ;UA 4 4 SSmW? 4 7 bfc«tt£gB 

4 4a*, #3*S$tt4 3TllMJi4 6*^UT«»uB 

k#-e£i>o |g«Jg4 6tt, y-h«©i77h 

Ttfc-aTt^U ffifflb&<T4>«fc^. 
[0 0 4 6] 02tc^b;feot-5C, BEiG§l»£5 0 
fc#Ji7-<;i/A4 4*8l?)fttt, -fe>*— IStfy h 4 1 
*#Sitfffl*4 3CBt»>fl-W"t, «Rrn-7*-|«t 

#4 3KJR5MH"fc«^ iffl^a^5 0iC^e7^;i/A4 
4*tt»>tt0*ittJ:v^. fcfc, H 1 6 fc^-rtSSTCtt, 
^S;7^A4 4©lf:7'6 9 k, 48MWm&K>:78 5 
±fcfl5J5£bfcW£6 2 i;©a»;®£fc5fctoC#|#£3£» 
ttS/— b 7 0 bfc#, ttA/tfffcSV^iSn-Ag 
**V*ttS n-Au^CD^Sg^t «fc !) 3liI£St{fc bT 
iJ^crktt^oac-efc&VAo 
[0 0 4 7]»tc, 01 0\z.7Ft7'v—\!:yifmm*Wt 

f&-?Z>tz1sb<DW&7 , U'b*K.-3^X, 017 £#jSbT 
KEf*. 01 443«tV01 5tr^7-D-feXi: 

rj&x«k:o^thu Mm* wots. *r„ 01 7 

(a) CSVratK, 1513014 (b) CijVr#*3&tt:cy 

fvybfe^unv^x^e o©sscD-^'fb^'j3>- 
8 2 c^«i4MS 8 3 zmm u mmmmam 8 3 © 
affioMpassatttt&tfu-f 5. kiss 4(c«^»o£b 

TJfittWIH t J8ca't>:78 5n, ifcfd, 0 1 7 (b) k 
ja***! < , HufHO/K U -f ^ FBI 8 4 ^>$TSfc*-T 

So 017 (c) t:^fjin<, &*>A»b«>§i#w 
bfflgaifa4 8 &jfM u »w*UBfc \,tzmm y -r >a 



4 80K76 9C, mW% : ?mW>7'8 5-&A£{£* 
«SfcS'- h 7 0 l/t«*M-S. 
[0 0 4 8] *C % 017 (d) iCjjVrttK, ^U3> 
">^n8 0£R§«£?- SdkfcJ:!), EHffi7<f^6 4 
05 Cg^Sig^ 4 7 £JfcJ& bfe^® 7^;i/A4 4 ftJKfiR-T 
5. 

[0 0 4 9] 01 7 (e) CjjVfiiD < , 1151301 
6 (e) ftfflV^-CBWHLfcrDHr^fclfWWiiXgT* S5 
1301 6 (e) fcjfc*©kH*&*ii<**J§8*-rs. ^£ 
10 Otffl7D-tXtt, B?I301 ee^bfero-fe^fclipBI 

■TS{^t?tt> $S7-fM4 4©tfr 6 9 k, gtfttiS? 

15 ttSri.-Au*®^IHS&S:j;t)«l*M[filu-r*J:V^ 
dkttv^S-efc&^o 

[0 0 5 0] eUJKHBb&^flBCWSrD-K 

20 0J-|"S O 

[ 0 0 5 1 ] 0 1 8 «, *mR\zm t *mmw.<D±im 
25 1 6 0 1 ©a® 3 eg^b-caM 

M^-CSS*^*^ 120t iS^^p^ 1 

6 o«iw^*sijfflii-siKii^ijew^ 150k, &m&*m 

.1 ©iaK^JffliSff'&dSSftiJffli^ 1 4 0 k, ^^3R^ 

30 tX-mmZftZo £<0iMW!^x;\llt &8KD*mfo 
2#BH?!J$tv. ^4^<*:m?2oaffle 
•tt, *^^ffl^«-fbt:#-DT^aJg!^««BkbT 

v%s, im^m 1 6 oa:> ^^7^n 1 *»!fie* 
35 ctRBuratsfeicvciftw-fenfetwa 1 6 2 k, 

1 6 2 J^KMCiKSnsimN 
i64k, ^o>¥mm 1 6 4 * P^ffiSjl- S #MIW 

16 5k, dOPf^lEI&asi 6 5§$jtnx-YXr 
—V> 1 6 7 k-eHBESti-B. X-YXr-y 1 6 7J±, 

40 etti 6 6©±cis$ns. #^fgi&asi 6 5 a, m 

1 6 2©7k¥*J«tVS*73|pje*J»5tte*«)iW^tt, 
X-YXr—iJ 1 6 7CDxk¥®f*ie43ftS^l&aWtk, 

45 fcCfcBfrtoiiS. 6 2{ctt, 0^b* 

1 6 2©0»£te#pItgfc£tvt^So 
[0 0 5 2] ftSHdl 6 2®±7aett, 7D-7S12 
OifimWZtlZo -T&t)^, 02*fe|±05*fe{±06 
50 Sefctt08*fc{±0 9*fctt01 0t£7jrr:ro-lf>^ 
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^1120 a*<t vsasstR 5 0 « v mmmtts 1 6 2 

£ggl 2 OafctiU g$4^4 7£W^£#Jl7^;i/A 
44t, iSgSrJI4 6, *M5, Jf^^SW 
4 3, t>^-KJPs/>4 1, X7 , 'J>y7D-/4 2 
*5«fcV3a$as» (±gPS^ffi) 4 Oifi-#.tlMzmft>1x 

2 0 affltH7-f^4 4(C^tt£*lfc5ltBLfflIE*g4 
8 UT, IBi^StR 5 0 ©S£b 5 0aUJ;Vt7 5 0 
di:, f^gi5ieiS®5 0b4:<£3lUT, KlH»K5 0{cia 

w- & ix^i»mf 7- 5 o cizmuztiZo #mg© 
s. c ©gawps o cfcg^stis^-^n 7 1* 

tf-LT, 1 7 0 fcgg^StlSo dZT*ffl^5>nS 

7D-(f>^«itt> 0 2{C^bfc«3§©*)©T?$.5 
A*, Cft£RB^£ft;&V\> EI5, 06, 08, 

1 0 CtjtT #lii©*>©£fliv^ C i:*sT-#S6D{± 

[0053] m&mmm 1 5 oit v— 172^ 

UT^X* 17 0 i:g&gg£ix£o IE»$1J»^ 1 5 

Ott, W&$&3h\ 6 0©=&SK!&35©T*^a^-*fc 

i&ftMifc 1 5 0 tt, rtgp{cn>tfi-^^ii«^, 

;H 7 2^btga?h5r^^ 1 7 0©^7,MWt 

ts. utMUfPK 1 5 o(±, areas 1 5 1 

«W»fl«<DJBa«*«ltW-|t*. IWS 1 6 2fc«, ^ 

-frSfctf)©!;-* 1 4 lj&H»*.&>lTV*3. MSSHjffll^ 
14 0lt lttt-61 6 2©fc— * 1 4 l&SVMtt&fflg 
■R*«!l»r*c4:CJ:D, MMG 1 6 2 £*g«:**tfe¥ 

ott, itrean 5 ift«f*, ssfttniicn-r 

[0 0 5 4] WT, tfe«^S©«rf^CoVNTi5iWri.o 

£?, a^ws^^xAia, sm^i 6 

2CD±C(ftBft»UTttB3tlS. &K:i5&ft£ 162C 

5>m<Dmmmm mm^tr) -cmmx^ £©«HgMc«to 

7^170 ^fettKimim^ 1 5 oiztmzntz^mtt. 

i ©s&»cj& ut c a d 7 s — * *> s>t# e> tvs *m 
ftow^ i ±ci®>jsn&iiM(MttR^ 2 qbrhmus j; 

V#^^SR^ 2 ±{ci2?ij$ ixtzWm 3 ©f&JflfiRk:* 
<^T, «fifP£<*2: UT© 2 ifeS©tegt»^*gffi1- 
5. HCM7-f*A4 4±£B&2Ktz&®.V>Wm 



?4 7fflfi, *fct©g&!0|8KP ©$fci8©^&* feti&A 
7^;i/A4 4±tC|&bT^£ft;fe1«&©aiSH'-7© 

■*tfuitt-«. ^lt, 1 5 oti, jjBtteB 

$ ftfc^Jl 7 -f ;i/A 4 4 ±©*f&g©g$&Sg}^ S Tzltmi 

<DW$^-z<D<tLw.mm>£>, mtm i 5 1 tiotA 
?m±fo£ lt© 2 ^©ffismffi^rffm-rso iek^j 

»3R1 5 Ott, »ffi£ftfcg^^P£#i:UT©2& 
7c©tiiet»^{c:M-t-S«®iF±^i: L~r© 2 &^©{4fi 
«#&©rftfi£J?ffiU c©»ffl£ft&2&7C©T*Ui 
15 fcgvvr, X-Y*y-s;i 6 7«J:iiqBMHMi*Ub 

w»u *#^-i7^\ i ±tz^}2ntzmmm<D*m<#. 

3S^±fcfl5fi8snfcmffi3©P*, T-n-^i^Il 
2 0 atMia$nfc#3S©SMffi^4 7©P©itr^{4 
•■»»•*-*. ^©&, BIMHflWl 5 Ofcfc, «Att, R 
20 6 2±lZe&W2 fttz**v7-b>V (m^T) 

C<t-oTaiJ^$iXfc#»7^ 4 4 {^4b'Jti.«^Si54 

4 a©si:©ra©ra^{csv^T^i^igi&a5 1 6 5 

**T, #S!t©««i (MSM*T) 3©^#©B3aA^ 
«4SB^©5feJgK:gM Ufe«F^R*6 8 ~ 2 0 xtmSSJf b 
25 ±tfSttliSfc:&S*T?im^l 6 2S±#S-&5CtC 

*sMia*nfeis«giJ4 4 a*sa») tBs-e-T^pais*** 

KC*«Snfc^<Z«SMjW»^4 7©*fc*tt4*4r<0 
5fc38£, H3*fettBI7Cj5%-i-J;d'C 3>7*v-fT> 
30 ^«MflK:«I:t)B6«J©^R©*^IS^KiMo-C©#^ 
#JS?CiE?iJ£ftfc^tfc©W£3©i¥ (^flt) ©B3a 

Mffl^©«©iS^ ffl± 2 ^mgJtttT©n7 
®S 4 6 ©^Ei56<J«:^{c «fc oTl^iR UT^^xa 
35 l±Ciaaj$nfc4WWtttf («S» 3{c:fflto-cJS-* 
iSMM (l tr>afct) 3~5 OmNSf) tS^5<^V> 

iasawbti, zmm? 4 7 t=&ws 3 1 
©ratrijv^rfgfitit (o. 0 in~o. iq) T-g?^$ 

40 [00 5 5] mwmmmi 5 oc«^-yi 6 7* 

1 6 2 li, «fig (SfgfeW) 3 ©^ftc©ffl 3 

&imm?<Dimizm&^tzm&frt>8~i ooum 

45 SffifU±lfS«SSK:*:5^-epi^|gt!|gI5 1 6tc«toT 
±#£ftT, #»©S«lJt , H : 4 7©^*;##»©Sffi 
3©^©ffl3a(3ji^L-CWaib$n 

settle, mtrvm^wimn&tfw^yttm 

50 3 ~5 OmNSS) KU6r3< AV^i^fcA^SEttcWt) 
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(0. 0 1Q~0. 1 Q) T*g^^tLSC:i:{C55;So C 
©tt<?gT% 2 fcov>TM- W >6»*ff ^ 

fcSfcfcfc 1 6 2 {cJS98$^fc^^l73i;N 1 © 

!m4Wt^<, M«$ij»^i4oc«to-rKiN-ai 

6 2©t-* l 4 i&sv^i^m£#«?-.s;ri:lc 
*t>*frS*i3i $-->0H;7 lv iaS8*4£5 

0, #l7-f;i/A4 4, *J«tVg^4Jg?4 7*^UTs 
iji^^^N l *tfcJNK**-?4:^^ 1 7 0 

88, #l7-fM4 

A&ifiFP 4 7Co;fc#r>fc§|tti5bfflIEi&4 8tC*rbTSS 
*Hlis 6 6 (7 4) **(W/Tf#IqI1-*y5>KJB4 9ft» 
fiU §l#mbffliEi^4 8©^>t;-^>^Z 0 *5O 
o hmSKti bT7^*©[S]B&2:©v i: s C: 

i:fcot?K 5l^ffibfflBBi^4 8 S^1-i,*^{s-^©a 
ft, IttSWitbT, ^^S^fcJtbT^^tcj;?. 
MSSt (IOOMHzHSIOGH zgflO *T?*flfc 

[0 0 5 6]$ S>K, ±H3©-»©§£®»W^#, 

1 KJf5J£Sftfcffi!&©^i«^©#*fcouT 

tt; •>^N©^C43V>T^$ttfe^^? (?->:/ 

7") 2t^v>-r©«^W<RM4©t^^±fBUiB^ufcrp 

»&, ^;v&*i®2 o ic^t, awisftfe.** 
>;-b;i/©^if ^ M5i8M3©';>*fcri/— «f 
ft £f$ft S^P^ffl bT ftfi* U -fe;i/{c«j ») 

*AT«jE*fr5. 3 ©ft, ^f?tbt> D^y 
*d]l!&£W U e^8M4Iiilffl©7'D^ 5. 

$ ftfc WjWJWtt CJ6 bT x ±I37-D $ > <?m=?-<D 

2 0 2HU >>3W%ft«*-J-*ia"C*S. 
[0 0 5 7] Xry72 0 3lt 4*#ttJR?2 

4 tt> 2 ^^t-S«ISLXg*fc{i|IS:T 



jecoiB'eitJt-rixa'c**. ^^72051^ 

05 7^7*2 0 7fcfc, Vt-W >fem3Jxfc4M*tt3»Ktt 
LTn^^ffaxat-feSo ^rv7"2 0 8fcfc-& 

S 0 7fy7'2 0 9tt, «ltr61x&JMW«KB<OU — 

[0 0 5 8] JiLtifcBJlbfcotaK, *«iCIS7D- 

££#T?££o »C, /hSJftjfE* (lOi&SBm 
NWT, a*b<tt5 0mN«JlT) 

20 ^fs^aitffevifc^ «wko*x#«£*f, a 

«fc»«*-£*.J&^fc«>, 019 (a) £*Vf<fc-5&, 
^^3R^©88^XS^O^^om^flCjiW^»SIISlB 

^v|felEXg2 0 ltfc»«3afcS,vcV»;&:/P-K> 
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